Characterization. To investigate the crystallinity and phase purity of MoS 2 /SH-MWCNT nanocomposite and other intermediate products, powder X-ray diffraction (XRD) analysis was performed using a PANalytical X' Pert Pro diffractometer operated at 45 kV and 40 mA. All diffractograms were recorded from 5° to 90° 2θ range with Cu Kα radiation as the X-ray source at 1.54 Å wavelength. To probe the developed functional groups on the MWCNT and functionalization with MoS 2 , Fourier transform infrared spectroscopy (FTIR) and X-ray photoelectron spectroscopy (XPS) were performed. Raman analysis of as prepared samples was performed on Alpha 300RAS
S2
performed on a Perkin-Elmer, USA (Spectrum 100) using KBr pellets on absorption mode at a resolution of 4 cm -1 in the range of 400 -4000 cm -1 . X-ray photoelectron spectroscopy (XPS) was conducted on Kratos Axis Ultra device (Kratos, UK) electron spectrophotometer using Al Kα excitation radiation source. Morphological distribution of MoS 2 
where Q s , ε, and K ad are the theoretical saturation capacity (mg.g -1 ), polanyi potential, and D-R adsorption isotherm constant (mol 2 .J -2 ), respectively.
The value of ε can easily be calculated using the following equation:
In addition, with the help of the value of K ad , the value of mean free energy of adsorption (E) can easily be calculated using equation S5: 
